Identification of amino acids important for the catalytic activity of the collagen glucosyltransferase associated with the multifunctional lysyl hydroxylase 3 (LH3).
Collagen glucosyltransferase (GGT) activity has recently been shown to be associated with human lysyl hydroxylase (LH) isoform 3 (LH3) (Heikkinen, J., Risteli, M., Wang, C., Latvala, J., Rossi, M., Valtavaara, M., Myllylä, R. (2000) J. Biol. Chem. 275, 36158-36163). The LH and GGT activities of the multifunctional LH3 protein modify lysyl residues in collagens posttranslationally to form hydroxylysyl and glucosylgalactosyl hydroxylysyl residues respectively. We now report that in the nematode, Caenorhabditis elegans, where only one ortholog is found for lysyl hydroxylase, the LH and GGT activities are also associated with the same gene product. The aim of the present studies is the identification of amino acids important for the catalytic activity of GGT. Our data indicate that the GGT active site is separate from the carboxyl-terminal LH active site of human LH3, the amino acids important for the GGT activity being located at the amino-terminal part of the molecule. Site-directed mutagenesis of a conserved cysteine at position 144 to isoleucine and a leucine at position 208 to isoleucine caused a marked reduction in GGT activity. These amino acids were conserved in C. elegans LH and mammalian LH3, but not in LH1 or LH2, which lack GGT activity. The data also reveal a DXD-like motif in LH3 characteristic of many glycosyltransferases and the mutagenesis of aspartates of this motif eliminated the GGT activity. Reduction in GGT activity was not accompanied by a change in the LH activity of the molecule. Thus GGT activity can be manipulated independently of LH activity in LH3. These data provide the information needed to design knock-out studies for investigation of the function of glucosylgalactosyl hydroxylysyl residues of collagens in vivo.